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1 Process Costing and its Objectives

Process costing is becoming increasingly important, especially in the serv-
ice sector, while also allowing any company to come to grips with its over-
heads. Its value derives from the impact of technological progress on cost
structures, which has undermined the ability of traditional methods to pro-
vide answers to essential management questions. Process costing allows companies to determine efficiency indica-
tors, which – together with performance indicators (primarily quality and throughput time) – are important parameters
for describing business processes (see Norton, Kaplan, 1997, p. 118).

The essential principle of process costing is that costs are only generated when resources are used as part of the
process required to produce a good or service. Furthermore, cost units should only be charged with the costs they
actually cause. This is probably the biggest difference compared to traditional costing methods, where cost units are
charged on the basis of resources being available, regardless of the degree to which they are actually utilized.

Typical objectives that lead organizations to adopt process costing include:

• Creation of a valid basis for pricing

• Managing the capacity of resources needed to execute processes

• Benchmarking of efficiency indicators

• Providing support for strategic decisions

• Identification and evaluation of process improvements

2 ARIS Business Optimizer—the Flexible Solution

Reflecting the diverse range of company- and sector-specific demands placed on process costing solutions in every-
day practice, ARIS Business Optimizer enables flexible configuration to meet individual requirements. This applies to
the process architecture; the model, object, and attribute types to be used; the indicators to be calculated; the under-
lying computation algorithms, as well as the reporting and analysis options.

The process costing method described below is based on an ARIS Business Optimizer solution that leverages evalu-
ated process models to determine process costs and split them out by resource, as well as determining resource-spe-
cific capacity requirements and utilization levels.

Process Costing with ARIS Business Optimizer

Process costing is a management instrument that delivers major
benefits with regard to managing, planning, coordinating, and moni -
toring business processes. It enables the creation of a sophisti -
cated costing system that goes beyond the conventional passive
reporting functions, providing insights that allow organizational
structure and process organization to be optimized in a proactive
fashion.

About the author:

Daniel Misof
is a consulting manager for core
service business process manage-
ment at IDS Scheer AG, focusing on
BPM and key process indicators.

E-mail:
arisproductmarketing@ids-scheer.com

Find out how:
• process costing adds value compared to traditional costing

methods;

• leading companies have implemented process costing using
ARIS Business Optimizer.
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3 Modeling the Relevant Structures 

Recording structural information in ARIS models is the first step toward process costing with ARIS Business Optimizer.
This involves using ARIS Business Designer to identify and model relationships between processes and the resources
needed to execute them. 

3.1 Main Processes

The value chain diagram method provides one way of mapping the main processes that – in the solution described
here – also represent standardized cost carriers. With this method, the subprocesses associated with the main
process are shown in chronological order of execution (see fig. 1).

Depending on an organization’s cost-unit structures, it may be worth considering other methods, such as, a process
selection matrix (see Misof, 2006, p. 169).

A main process can contain two different types of
subprocesses, which differ with regard to frequen-
cy: with output-induced subprocesses, frequency is
a function of the volume of business being handled,
while the frequency of output-neutral subprocesses
remains constant over a given period.

The link between the main processes and the next
level of detail, i.e., the subprocesses, is created by
assigning one or more than one EPC model to the
subprocess objects.

3.2 Subprocesses

Unlike the main processes, which only indicate the
chronological order of the subprocesses, modeling
the actual subprocesses requires a more detailed
examination of both the logical and chronological
order in which events and functions take place and the resources involved. This is where EPC (event-driven process
chain) models come in: resources are allocated to functions by modeling the resource objects originally created in the
central models and linking them with the functions by means of connections.

If the same subprocess plays a part in several main processes, it can simply be allocated to the corresponding main
processes by assigning it. The configurable instantiation function incorporated into ARIS Business Optimizer ensures
that the corresponding objects are duplicated for the purposes of process costing and can therefore have discrete
base data and indicators associated with them.

3.3 Resources

Resources need to be modeled for two reasons: to allocate their costs to functions and to allow capacity requirements
to be determined. Initial modeling of resource objects takes place in central overview models, e.g., organizational
charts and application system diagrams, with occurrences of these objects used to model the subprocesses.

Flexibility of use is a key attribute of resources in the context of process costing. Accordingly, a distinction is made
between the following resource types:

Flexible resources

Flexible resources, such as, external human resources and material resources, are resources where there is a linear
connection between provision and use, i.e., the capacity provided matches the utilization or consumption.

Fig. 1: Main process with cost drivers visualized
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However, external human resources should only be allocated to functions if these functions are always performed by
external staff. External human resources used only during exceptionally busy periods should not be included in the
model. Section 5.1 explains how the costs of these temporary external human resources can be allocated to process-
es.

Flexible material resources included in process models include all resources that are directly consumed during
process execution and can therefore be allocated to individual functions.

Phase-bound resources

Phase-bound resources are characterized by the non-linear cost of providing them in response to changes in the vol-
ume of work being handled. In general, this applies to human and application system resources, as well as machine
resources. Provision of this type of resource typically only changes when utilization levels exceed or fall below cer-
tain limits. The term “stepped costs” is sometimes used to emphasize the fact that a change in resource capacity has
a major effect on the cost of the resource.

Human resource capacities are fixed within certain employment limits, with extra work being accommodated within
these limits by overtime and using temporary staff. Different object types can be used to map human resources,
depending on whether the organization’s structure is designed around functions, fields, products, or customers.

Similarly, application system resources needed to support and perform functions are fixed within specific staffing lim-
its. However, in contrast to human resources, there is no short-term way to meet a higher requirement for internal
application system capacity.

Machine resources are likewise classed as phase-bound resources: capacity changes suddenly due to increasing or
decreasing the number of machines available when activity exceeds or falls below existing employment limits.

Fixed resources

Fixed resources – which means primarily buildings and infrastructure – are virtually unaffected by changes in staffing
levels. Unless there is a significant increase or drop in activity, normally no adjustments are made to this kind of
capacity, so changes in employment volume do not directly impact these costs.

Since it is neither possible nor desirable to allocate fixed resources to individual functions, these resources are not
included in the process modeling. However, in order to include the costs of these resources in process costing, the
costs that arise can be integrated into the costs of both flexible and phase-bound resources by means of correspon-
ding cost drivers (see section 4.2).

4 Calculating and Updating Base Data

Base data is another important element of process
costing. This data is determined on the basis of
modeled objects and structures and can be
assigned to them using ARIS Business Designer,
ARIS Business Optimizer, or Smart Input for ARIS
Business Optimizer.

4.1 Cost Drivers

As the name implies, the cost drivers used in
process costing are the main factors that impact
the bottom line. In terms of their purpose, three
types of cost drivers can be disting uished: transac-
tion, time, and intensity drivers (see Kaplan, Cooper,
1999, p. 130 ff).

ARIS Expert Paper

Fig. 2: Subprocess with cost rates and cost drivers
visualized
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Transaction drivers

Values can be assigned directly to main processes to describe how often they are created/executed in a given time
period. Because transaction drivers exhibit dynamic behavior over time and transferring the data manually is difficult
and error-prone, normal practice is to import this data from corresponding planning systems.

Two different types of transaction drivers can be used for subprocesses with regard to quantity-based weighting. With
output-induced subprocesses, only the probability of execution in terms of the associated main process is relevant,
while with output-neutral subprocesses process quantities are allocated directly.

The fact that transaction drivers for subprocesses only change if the process is modified means that automated acqui-
sition of values is not required and updating can be handled via data entry in ARIS Business Designer.

Quantity-based weighting of functions relating to one-time execution of a subprocess is taken care of by the “usage
factor” attribute and is directly dependent on sequencing within an EPC. If, for example, a function is on a process
path that occurs with an overall probability of 15% based on the process model, a value of 0.15 will be assigned to this
function as the usage factor.

Calculation and maintenance of these usage factors is handled automatically by the simulation component integrat-
ed into ARIS, based on “local path probabilities.”

Time drivers

Since the amount of time invested by human resources is a key factor in process costing, it has been a special focus
for theorists and practitioners. Although top-down allocation of resource capacity to processes is common practice
in the field, there is a growing trend toward time-driven process costing.

This approach involves using established methods to determine processing times, such as, surveying experts, in order
to assign HR capacity to manual functions. Information collected using this bottom-up approach can be entered in
ARIS Business Designer or directly into ARIS Business Optimizer by way of the Smart Input component. Another com-
mon practice is importing data from Excel using the ARIS Process Generator component.

Intensity drivers

The purpose of intensity drivers is to express the extent to which resources are used to perform functions. They are
assigned in the form of a connection (line) between a function and the resource required to perform it.

Human resource-based intensity drivers (intensity per human resource) express, as a percentage, the probability that
a human resource will perform a particular function. Alternatively, if a function is carried out by different human
resources, the various intensity drivers will have a combined value of 100%. Where a function is performed by a com-
bination of human resources (e.g., dual-control principle, collaboration, etc.), the sum of all intensity drivers for a func-
tion can exceed 100%.

The intensity with which application system resources, machine resources, and material resources are deployed is
described in direct quantities. These define how many application system jobs, machine transactions, or units of
material are required to perform a function once.

Where the utilization of application system and machine resources cannot be quantified in terms of transaction quan-
tities, intensity drivers can be used to assign the costs on a percentage basis top-down to the functions, subprocess-
es, or main processes supported by the resource.

4.2 Costs and Capacities

It is important to take into account the costs of all process-related resources in order to arrive at valid process indi-
cators. The actual capacities of resources however only have to be taken in account if cost rates and/or capacity
requirements need to be determined. Allocation of cost and capacity data to resources is normally carried out either
by the controlling responsibles for the relevant resources, using ARIS Smart Input for Business Optimizer, or by import-
ing data from the corresponding controlling systems. To ensure the data remains current, it is advisable to update this
base data annually for all resources and for individual resources whenever there are significant changes to the cost
or capacity situation.



Phase-bound human resources

The cost components of phase-bound human resources comprise the direct human resource costs that result from
the costs directly attributable to an employee, including the cost of equipping their workstation, and the indirect
human resource costs that consist of the pro-rata cost of personnel management, personnel administration, IT admin-
istration, floor space, and infrastructure, which is calculated using corresponding cost drivers. The capacity of human
resources is calculated by taking the total number of working days in a year and deducting vacation days and the
average number of sick days and days absent from their job for training.

Phase-bound application system resources

The costs of phase-bound application system resources comprise the direct costs of hardware (depreciation, lease,
maintenance), software (depreciation, licenses, maintenance), and implementation projects (depreciation), as well as
the pro-rata indirect cost of IT administration, premises, and infrastructure, which again are calculated by means of
appropriate cost drivers (see section 5.1).

Unlike cost data, capacity data is only required for application system resources whose costs are to be allocated to
the functions they support in the form of cost rates. In this context, the capacity component comprises the expected
number of application system jobs, based on the planned employment volume. The number of application system jobs
that can actually be handled, i.e., the practical application system capacity, is normally not significant here because
it is software functionality, rather than hardware capacity, that primarily determines the cost of an application system.

Phase-bound machine resources

The cost components of phase-bound machine resources typically comprise the direct costs of a machine (depreci-
ation, lease, maintenance) and the indirect costs – calculated by way of cost drivers – for premises and infrastructure
(see section 5.1). Capacity data is derived from practical capacity, i.e., the number of machine transactions the
machine can handle within the hours of operation according to the manufacturer’s specifications, less downtime for
maintenance and repair.

Flexible human resources

A distinction must be made between permanent and temporary human resources when dealing with flexible human
resource cost and capacity.

In the case of long-term external human resources, the following costs must be taken into account: costs charged
directly as well as indirect costs of human resource management. Further indirect costs should only be included if the
relevant people actually use the organization’s IT resources, premises, and infrastructure (see section 5.1).

In the case of temporary external human resources (contract workers) and additional capacity provided by internal
human resources (overtime), the relevant costs comprise the direct human resource costs (including overtime rates)
plus indirect human resource costs, which consist of pro-rata costs of human resource manage ment, human resource
administration, IT administration, premises, and infrastructure. Both the costs and the anticipated capacity require-
ments are allocated to the phase-bound human resources for which they are needed.

Flexible material resources

For process costing purposes, the costs of consumption of material resources include the costs incurred for procur-
ing and storing the material. Costs are calculated on a per-unit-of-material basis.

4.3 Resource-Independent Costs

Costs that are not due to the use or consumption of resources must also be taken into account in process costing.
These costs relate mainly to remuneration payable to external service providers and can typically be allocated direct-
ly to the corresponding functions.
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5 Calculation of Indicators

Indicators are calculated automatically in ARIS Business Optimizer, based on the structures modeled with ARIS
Business Designer and the base data obtained with their aid. To enable this, the structure information and base data
is merged in an ARIS Business Optimizer database and condensed to produce the indicators described below.

5.1 Cost Rates

Cost rates enable a monetary value to be put on the resource usage identified using cost drivers. The standard way
of calculating cost rates for a specific planning period is as follows: costs incurred in providing a resource are divid-
ed by time- or quantity-based resource capacity. This calculation is performed by ARIS Business Optimizer using the
cost and capacity data for the various resources determined when collecting the base data. The anticipated level of
resource utilization should not be taken into account when calculating cost rates because it is essential to strictly
avoid the practice of allocating unabsorbed overheads (caused by under-usage, for example) to process costs
respectively the prices of cost carriers – and hence passing them on to customers (see Kaplan, Cooper, 1999, p. 130
ff).

Furthermore, costs should only be taken into account when calculating cost rates if there is an underlying causal rela-
tionship between the costs and the resource capacity provided. For example, it would not be appropriate to include
company management costs in the cost rate of a human resource because there is no link between the level of these
costs and the available capacity. If there is no causal relationship, company, brand, product line, and distribution
channel costs should therefore not be included in cost rates. The costs are only taken into account after process cost-
ing, when the calculated process costs are being used to support the strategic pricing. The situation is different with
regard to the costs of human resource management, human resource administration, IT administration, premises, and
infrastructure because here it is possible to identity relevant cost drivers, e.g., the number of staff or amount of usable
space, enabling the costs to be included in cost rates for the corresponding resources (see Kaplan, Cooper, 1999, p.
315 ff).

Phase-bound human resources

The costs of deploying phase-bound human resources are allocated to functions using time-based rates. To do this,
the calculated costs and capacities are used to arrive at an individual cost rate for each type of human resource that
covers the cost of deploying the resource, for example, for a minute. 

Phase-bound application system resources

Two different methods are available for allocating costs incurred though use of phase-bound application system
resources. Where a “cost per application system job” rate can be calculated for an application system resource on
the basis of costs and anticipated capacity requirements, bottom-up cost allocation is possible. If calculation of such
a cost rate is not possible or appropriate, intensity drivers should be used to allocate the costs top-down to the func-
tions, subprocesses, or main processes supported.

Phase-bound machine resources

The costs incurred through use of phase-bound machine resources are typically allocated to functions by way of cor-
responding cost rates. This involves determining an individual cost rate for each machine, which covers the costs
when a single machine transaction is performed.

Flexible human resources

In practice, the costs of external human resources deployed over extended periods (freelancers) are allocated to
functions using time-based or transaction-based rates.

In contrast, where external human resources (contract workers) and additional capacity provided by internal human
resources (overtime) serve solely to compensate for temporary staff absence or to deal with exceptionally busy peri-
ods, no cost rate is calculated. These costs are included when calculating time-based rates for the relevant phase-
bound human resources, which therefore represent a mixture of costs.
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Flexible material resources

In order to include consumption of material resources in process costs, cost rates are created that cover the costs
for procuring and storing the material on a per-unit basis. Consequently, the cost of the material required for one-time
performance of the function is allocated using the relevant cost rate. 

5.2 Process Costs

Process costs represent the monetary value of the resources required to execute a process. Their purpose is to cal-
culate the price and profitability of cost carriers, as well as the profitability of customer relationships. Furthermore,
process cost information can be used to make informed decisions about process changes designed to deliver greater
efficiency or to achieve cost targets. 

To meet this need, they are calculated for main processes and subprocesses. They consist of the resource consump-
tion or usage figures associated with a process, as well as non-resource-based costs. 

The first step is to calculate the process costs of individual functions by using the appropriate cost rates to put a mon-
etary value on the cost drivers involved.

In order to determine the process costs of phase-bound and, if applicable, flexible human resources, the “average
processing time” time driver is first weighted with the “usage factor” transaction driver for every function. An extra
charge is then applied to the “standard time” calculated in this way, to cover the process allowance and personal
needs of the individual personnel resource. To arrive at the process time, the calculated value is weighted with the
driver that defines the deployment intensity of the relevant resource.

Finally, applying the cost rate of the human resource involved to the process time provides the process costs of a func-
tion.

The process costs of phase-bound application system resources, phase-bound machine resources, flexible material
resources, and, if applicable, flexible human resources, are calculated by using the cost rates of the relevant
resources to put a monetary value on the number of units required to perform a function. 

Where the costs of phase-bound application system resources are to be allocated top-down to the functions, sub-
processes, or main processes they support, process costs are calculated by weighting the relevant costs with the
appropriate intensity drivers. 

Non-resource-related costs are a further process cost element. They are determined by applying the relevant trans-
action drivers (usage factors) to the functions using the corresponding cost rates. 

Adding together all resource-related and non-resource-related costs yields the function process costs, which are
then aggregated with the process costs of the subprocesses. To determine the process costs of a main process or a
cost carrier, the process costs of the output-induced subprocesses are weighted with their usage factor and the
quantity of the superior main process, while the process costs of output-neutral subprocesses are calculated solely
based on their own quantity.

To arrive at the process costs for one-time execution of a main process, the sum of the process costs of all associat-
ed subprocesses is divided by the output of the main process. This approach means that unit costs decrease as the
output quantity increases because the constant quantity of the output-neutral subprocesses results in a lower
process cost rate for the main process.

5.3 Resource-Based Process Costs

In order to allow greater management control and facilitate internal and external benchmarking, it is frequently nec-
essary not only to determine the overall process costs per process instance, but also to determine the composition of
process costs. This involves establishing the percentage of process costs attributable to internal human resource
costs, external human resource costs, application system costs, machine costs, and material costs for each main
process.

ARIS Expert Paper
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5.4 Capacity Requirements and Utilization Levels

Determining capacity requirements and utilization levels of corporate resources are key aspects of process costing
(see Kaplan, Cooper, 1999, p. 158). This information is of particular significance with regard to capacity management
of phase-bound resources, i.e., human resources, application system resources, and machine resources because of
the need to constantly align these resources with expected business volumes. In order to determine utilization levels,
a comparison is made between the required process times or number of transactions and what can be achieved with
existing capacity. In addition to examining phase-bound resources, it is obviously also possible to use process cost-
ing to plan capacity requirements for flexible material resources.

It is in the nature of machine resources that they are usually relatively cost intensive but can handle high volumes.
Consequently, the length of time they are tied up is often longer than for human resources and application system
resources. As a result, investment in increased capacity is typically deferred until the existing resources reach the
limits of their capacity.

Choosing the appropriate application system resource capacity is a significant factor with regard to throughput times,
but it is less important in cost terms because providing additional server capacity usually involves a relatively small
financial outlay. 

Human resources are normally a key consideration in capacity management because the commitment period is rela-
tively short, resource costs are relatively high, and appropriate staffing levels are hugely important for the quality of
the work performed. To enable ongoing management of human resource needs, the required capacity and resulting
utilization levels can be calculated on the basis of the planned volume of business. In mathematical terms, capacity
requirements are calculated as follows: firstly, the process times relating to the various human resources within a giv-
en period are added together and divided by the available time capacity, based on an FTE (full-time equivalent) head-
count; secondly, the utilization levels are determined by comparing required resources with existing resources and
expressing them as percentages.

6 Reporting and Analysis

Having determined the required indicators, the best way to communicate them within the organization is to provide
the relevant people with analyses at regular intervals and whenever structures or indicators change significantly. 

To support this, the integrated reporting function in ARIS Business Optimizer provides a facility for creating analyses
for specific target groups that go beyond merely presenting the indicators.

ARIS Business Optimizer also provides various analysis functions for interpreting results and enabling appropriate
action to be taken: 

Time series analyses can be carried
out to see how process times,
process costs, and resource require-
ments change over time. It is also
possible to establish for future plan-
ning periods whether productivity
progress matches the parameters
defined by management, whether
economies of scale expected on the
basis of increased business volumes
can be achieved, and whether
resource utilization is within the set
limits.

Structural analysis functionality
allows to analyze object structures in
graphic form. The color-coding fea-
ture available for this analysis makes
it possible to see at a glance whether
indicators are within defined toler-
ance limits. Fig. 3: Indicator analysis
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Comparisons of key pro cess indicators are possible not just across different time periods, but also bet ween different
pro cesses. Comparison analysis can therefore be used to identify best practice as part of internal benchmarking by
looking at the pro cess times achieved by different organizational units when performing identical proc esses.

When process indicators suggest a problem, it is often useful to drill down from the aggregated process level to find
out more about the indicator. This is where the detail analysis function comes in – it allows navigation through each
step of the indicator calculation by simple mouse click.

It is increasingly important for companies to continuously optimize their processes and compare process objectives
with process outcomes (see Jost, Scheer, 2002, p. 40). Process costing is an excellent tool for helping to improve
processes because it can highlight weaknesses and quantify the potential savings to be made by eliminating such
weaknesses (see Kronz, 2005, p. 33). “What if” analysis enables simulation of the results before implementation com-
mences: process structures and base data can be modified, with the impact on the indicators being instantly visible.
The integrated graphic component also allows changes to be simulated and analyzed in graphic form. When the ide-
al to-be process has been identified, it can be modeled and subjected to quantitative analysis using ARIS Business
Optimizer and compared to the actual process.
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